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Complexes comprenant au moins un peptide derlv6 de T a MSH, peptide, microsphere, mMicament et com- 
position galenique les comprenant 

fey La presente Invention conceme un complexe du type 
cSmprenant au moins un peptide, capable d'induire una ac- 
tivite anti-inflamniatoire, anti-allergique ou immunosuppres- 
sive vis-a-vis des interieulcines du groupe IL1-IL6- aTNF, 
dans lequel le peptide presente une sequence d'au moins 
quatre acides amines extraits de I' aMSH, ainsi que les de- 
rives de ces molecules sous forme de sels, d'esters ou 
d'amides, un peptide derive de 1' aMSH et une microsphdre 
comprenant au moins le complexe tel que defini. 

L'invention concerne 6galement un medicament ou une 
composition galenique comprenant un complexe, un pep- 
tide ou une microsph^e. 
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La presente invention concerne des complexes du type 
comprenant au moins un peptide derive de 1!XMSH et capable d'induire une 
activite anti-inflammatoire, anti-ailergique ou immunosuppressive vis-a-vis 
des interleukines du groupe ILl - IL6 --XTNF. 
5 L'etude des peptides neurotransmetteurs, en particulier ceux 

de la classe des Enkephalines et Endorphines a fait Tobjet de nombreux 
travaux concernant leur r5Ie de mediateurs et de modulateurs, dans 
certaines reponses vasculaires et nerve uses liees a des desordres cutanes. 

Ces peptides font partie du systeme " endorphine-lipotropine" 
10 et sont concentres dans I'axe "hypothalamique - neurohypophysaire" qui 
induit leur synthese. Parmi les peptides derivant d'un meme precurseur la 
"Pro-Opio-Melanocortine" il faut citer I'ACTH, 1'mMSH et la j^endorphine. 

L' p<MSH ou Melanotropine est connue pour sa capacite 
d'activer et de reguler les differents processus d'induction et de 
15 transduction cellulaires de la melanogenese. 

La presente invention repose sur la mise en evidence de 
I'activite biologique de peptides derives de I'ACTH et de 1' 3( MSH 
notamment lorsqu'ils sont utilises sous forme de complexes avec une 
matrice polysaccharidique. 
20 Plus particulierement, la presente invention concerne un 

complexe du type comprenant au moins un peptide capable d'induire une 
activite anti-inflammatoire, anti-allergique ou immuno-suppressive vis-a-vis 
des interleukines du groupe ILl - 1L6 -•'(TNF, presentant une sequence d'au 
moins quatre acides amines extraits de l^MSH, lesdits acides amines etant 
25 sous forme naturelle ou non, conjugues physiquement ou chimiquement a un 
element polysaccaridique de haut poids moleculaire. 

Parmi les sequences peptidiques utilisables selon I'invention, il 
faut citer les sequences de formula : 
X-Glu-His-A-Arg-Trp-Gly-Y 
30 dans laquelle A represente Phe ou DPhe, et X et Y sont choisis parmi : 

- les fonctions acides ou aminees de I'aminoacide correspondant, 

- une sequence d'aminoacides ne comprenant pas plus de quatre acides 
amines, 
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ainsi que les derives de ces molecules sous forme de sels, d'esters ou 
d'amides. 

Dans un mode prefere de I'invention, X est choisi parmi HMet-, HNle-, 
H-Ser-Tyr-5er-Met-, H-Ser-Tyr-Ser-Nie, Ac-Mle-, Ac-Leu-, Ac-He-, et Y 
^ choisi parmi -NH2, -OH. 

Les sequences d'aminoacides mentionnees precedemment 
peuvent 6tre des sequences d'aminoacides naturals ou des sequences 
d'aminoacides non naturels, de meme dans certains cas, il est possible que 
certains de ces acides comportent des fonctionnalisations, par exemple de 
10 glycosylations ; il doit §tre entendu que I'ensemble de ces formes est 
couvert dans la presents description. 

Dans les complexes selon la presente invention, I'element 
polysaccharidique est de preference un polysaccharide reticule qui peut 
€tre d'origine bacterienne, par exemple il peut provenir de souches de type 
15 Klebsiella comme Klebsiella pneumoniae. 

Le complexe peut etre realise par reaction chimique et done 
etablissement d'une liaison covalente entre I'element polysaccharidique 
servant de matrlce et le peptide, et/ou une conjugaison physique dans 
laquelle I'element polysaccharidique et le peptide sont lies uniquement par 
20 des interactions non covalentes. 

Ce type de complexe presente I'interet de pouvoir €tre 
aisement mis sous forme d'une microsphere en le recouvrant de feuillets 
d'acides gras et/ou de phospholipides selon une technologie qui a ete 
decrite de fagon generale sous la terminologie de biovecteurs supra-mole- 
2^ cuiaires. 

Ce type de microparticules presente I'avantage de proteger 
les principes actifs peptidiques centre I'hydrolyse des enzymes de 
I'epiderme tels que les exopeptidases, le endopeptidases, les aminopeptidases, 
les carboxypeptidases, ou ies dipeptidases et leur permettre ainsl 
30 d'atteindre les recepteurs cellulaires, 

Ces micro-particules ou biovecteurs transcutanes comprennent 
ainsi outre un noyau polysaccharidique sur lequel se trouve fixe le principe 
actif, au moins une couche lamellaire de lipoproteines et de phosphatides. 
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On prefere en general utiliser un polysaccharide naturel ou un 
polysaccharide reticule obtenu par exemple par traitement a I'epichloridrine 
sur lequel on fixe Jes chalnes Jaterales des composes peptidiques 
precedemment decrits. Ce noyau matriciei actif ainsi realise est ensuite 
entoure de differentes couches lameilaires de phosphatides et de 
lipoproteines a hauts poids moleculaires. Selon un mode prefere de la 
presente invention, les acides gras sent faiblement greffes et les 
phospholipldes interdigites. Le diametre da ces biovecteurs peut Stre 
standardise par passages successifs sur une presse Manton-Gaulin avec des 
presstons appropriees. Les biovecteurs sent ensuite lyophilises ou atomises 
a des temperatures inferieures a 60 ou 80°C de fagon a maintenir I'activite 
des principes actifs. 

Comme cela a ete indique precedemment, les derives 
peptidiques de la presente invention sont utilises de preference sous forme 
de sels, d'esters ou d'amides avec des molecuies biochimiques presentant au 
moins quatre atomes de carbone alicyclique et dont le r6le est de faciliter 
la liaison des composes peptidiques avec des recepteurs de ciasse G des 
membranes cellulaires ainsi que les processus de transduction par activation 
de J'AMPc. Ces formes particulieres presentent en outre I'avantage en 
utilisant des groupements biochimiques connus pour leur activite inhibitrice 
ou bloquante des phosphodiesterases, d'augmenter la duree de vie des 
complexes selon la presente invention. 

Parmi ces types de derives, il faut citer les sels, les esters ou 

les amides 

- d'acides alcools ; 

- de diacides ; 

- de nucleotides non naturels, 

notamment les acides-alcools et les diacides choisis parmi ceux comprenant 
de trois a six atomes de carbone, ainsi que les derives acyles ou diacyles du 
glycol ou du glycerol, par exemple les acides hydroxybutyriques ou methyl 
hydrobutyriques. 

n est egalement possible d'utiliser des nucleotides non 
naturels presentant un groupement triphosphate en position trois, avec un 
radical CH- au lieu de O. 
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Parmi les produits permettant de proteger les chalnes 
peptidiques il faut citer : 

- I'acide methyl-malonylique (C02H-CH(CH^)-C02^ 

- I'acide /4-hydroxybutyrique (CH3-CHOH-CH2-CO2H) 
5 - I'acide (9-hydroxybutyryiique (CH3-CH=C(CH^-C02H) 

- le diacyl glycerol 

- le nucleotide guanoslne triphosphate, dans lequel le 
groupement triphosphate contient en position 3 un radical - en 
remplacement de -0-. 

10 La presente invention concerne egalement un peptide 

biologiquement actifs comprenant au moins une sequence de formule : 
X-Glu-His-A-Arg-Trp-Giy-Y 
dans laquelle A represente Phe ou DPhe, et X est choisi 
parrrn HMet-, HNle-, H-Ser-Tyr-5er-Met-, H-Ser-Tyr-5er-Nle, Ac-Nle-, 
15 Ac-Leu-, Ac-lle-, et Y choisi parmi -NH^, -OH 

D'une maniere preferentielie, 11 comprend au moins une des 
sequences suivantes : 

1) H-Ser-Tyr-Ser-Met-Glu-Hls-Phe-Arg-Trp-Gly - NHj 

2) H-Ser-Tyr-Ser-Nle-Glu-His-DPhe-Arg-Trp-Gly - NH2 
20 3) H-Nle-Glu-His-Phe-Arg-Trp-Gly-OH 

*) H-Nle-Glu-His-Phe-Arg-Trp-Gly-NH2 

5) H-Met-Giu-His-DPhe-Arg-Trp-Gly-NH2 

6) Ac-Nle-Glu-His-DPhe-Arg-Trp-Gly-NH2 

7) Ac-Leu-Glu-His-Dphe-Arg-Trp-Gly-NH2 
25 8) Ac-Ile-Glu-His-Dphe-Arg-Trp-Gly-NH2 

notamment lorsqu'ils se presentent sous formes de sels, d'esters ou d'amides 
tels qu'ils ont ete decrits precedemment. 

Les peptides 5 a 8, dont les sequences possedent en position 4 
I'amino-acide DPhenyl sont particulierement orientes vers une stimulation 
30 des processus de melanogenese par activation de la tyrosinase melano- 
cytaire. 
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Les sequences peptidiques selon la presente invention peuvent 
etre obtenues par I'un des precedes quelconques connus de rhomme de 
metier, notamment elles peuvent etre obtenues par coupure a partir de 
I'ACTH naturelle d'origine porcine ou autre, mais elles peuvent etre 
5 egalement obtenues par synthese chimique et/ou dans le cas ou les 
sequences peptidiques sont plus importantes, obtenues par des techniques de 
recombinaison genetique. 

En tout etat de cause, compte-tenu la plupart du temps, de la 
faible dimension de ces peptides, la synthese chimique est tout a fait 
possible et permet d'obtenir des produits tres purs. 

Lorsque Ton utilise la fragmentation enzymatique, celle-ci 
peut conduire a des melanges de produits, dans certains cas, il est possible 
d'utiliser directement certains de ces melanges pour la realisation des 
complexes selon la presente invention. 
15 La presente invention comprend egalement les derives 

peptidiques precedents, mais obtenus par racemisation, ainsi que par 
synthese peptidique de ces derives racemises. 

La racemisation porte sur certaines sequences peptidiques et 
presente I'interet d'orienter ces molecules vers une activite pharmocologique 
20 specifique d'activation de la melanogenese par stimulation des tyrosinases 
et des melanosomes. 

Les complexes selon I'invention, les peptides ainsi que les 
micro-particules tels que definis precedemment, sont plus particulierement 
utilisables dans des compositions dermatologiques par application topique 
25 externe en association avec un excipient de type connu pour realiser des 
cremes, des lotions, des sprays, ou tout autre forme galenique appropriee. 
Ces compositions dermatologiques peuvent etre aussi bien utilisees en 
cosmetologie qu'en dermo-cosmetologle, dans ce cas la presente invention 
concernera evidemment les medicaments caracterises en ce qu'ils 
30 component un complexe selon la description precedente, ou une microsphere 
et/ou un peptide tel que decrit precedemment. 

Les complexes ainsi que les peptides selon I'invention 
presentant les caracteristiques biologiques d'etre des anti-inflammatolres, 
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des anti-allergiques, et des immuno-suppresseurs vis-a-vis des interleukines 
du groupe ILl - IL6 --KtnF, pourront done etre utilises dans un grand 
nombre de therapies, tant curatives que preventives comme cela sera 
demontre ci-apres. 

^ Bien entendu, ces molecules conservent un axe d'activation de 

la melanogenese par stimulation des tyrosinases des melanosomes qui 
pourront egalement etre mises a profit lorsque cela pourra se reveler 

necessaire. 

La presente invention concerne egalement une composition 
galenique caracterisee en ce qu'il s'agit de preparations dermato-cosmeto- 
logiques, sous forme de solutions, de lotions, d'emulsions ou de cremes 
utilisees comme accelerateur de bronzage de la peau et comprenant au 
moins un des complexes ou peptides decrits precedemment. 

D'autres caracteristiques et avantages de la presente invention 
apparaltront a la lecture des exemples ci-apres. 

Exemple 1 : 

20 Obtention des fractions peptldiques a partir de I'ACTH de pore 

Le fractionnement est obtenu par action de la trypsine selon 
la technique de SANGER. 

L'action de la trypsine s'effectue preferentiellement sur les 
2^ liaisons Arg et Lys. L'hydrolyse de la fraction 2* AA Terminal de I'ACTH 
donne les fragments peptldiques suivants : 



Parmi les t* premiers fragments peptldiques, seul le fragment ft 
de 8 amino-acides correspond a la sequence terminale de l',7^M5H, 



1) 3 fragments d' 1 A-A 

2) 2 fragments de 3 A-A 

3) 1 fragment de A-A 
tt) 1 fragment de 8 A-A 
5) 1 fragment de 18 A-A 



(lft6<PM <17ft) 
(378 <PM<*25) 



30 



(PM f53) 
(PM 1280) 
(PM 2302) 
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- 1000 Unites d'ACTH poudre (SIGMA A 6303, 5 mg) sont 
dissouts dans 0,9 ml de tampon Tris a pH 8,5. 

- on ajoute 500 Unites de Trypsine (SIGMA T. 1005) en 
solution dans 100 ml de tampon Tris 0,05 M a pH 8,5 (I'enzyme est • 

5 solubilisee extemporanement). 

- on met au bain-marie, maintenu a 25''C, pendant 10 minutes. 

- on ajoute un pH *,5 et on chauffe 10 minutes a lOO'C. 
Les fractions peptidiques ainsi obtenues sont separees par 

chromatographic sur gel PHARMACIA G-25 et G-15. 
10 La difference de poids moleculaire entre ces fractions 

peptidiques en facilite la purification par chromatographic d'exclusion sur 
gel Pharmacia G-25. En particulier pour la fraction 4 composee de 8 
amino-acides et dont le poids moleculaire est de 1280 daltons. 

- on elue avec du Tampon Tris a pH 7,5. 

15 _ les fractions recueillies sont lyophilisees et anaiysees par 

electrophorese (PHAST PHARMACIA) sur gel d'Acrylamlde. 

Exemple 2 : 

20 Synthese des analogues peptidiques 

Le derive * a ete prepare par la methode de MERRIFIELD a 
partir d'une resine chloromethylee (copolymere de styrene a 1% de 
divinylbenzene). La Boc-Glycine a ete fixee sur cette resine par la methode 

25 de GISIN. Le degre de substitution est de 0.6 meq de Boc-Gly par gramme 
de resine. La strategic BOC a ete utiiisee, avec les acides amines suivants : 
Boc-Trp(For), Boc-Arg(Tos), Boc-Phe, Boc-His(Boc), Boc-Glu(OBzl), Boc-Met, 
Boc-Nle. Le reactif BOP' a ete utilise comme agent de couplage. La 
deprotection finale a ete effectuee par la technique du "Low-High" HF. Les 

30 peptides ont ete purifies par HPLC et identifies par analyse d'acides 
amines, ou RMN du a 360 MHz. 

Les composes 3, 5, 6 et 9 ont ete prepares en utilisant une 
resine benzhydrylamine (copolymere de styrene a 1 % de divinylbenzene 
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fonctionnalise par une -aminobenzyle). Le degre de fixation du premier 
acide amine (Boc-Gly ou Boc-Val) est de 0.5 meq/g de resine approxima- 
tivement. La strategic BOC a ete utilisee avec les acides suivants : 
Boc-Trp(For), Boc-Arg(Tos), Boc-Phe, Boc-His(Boc), Boc-Glu{OBzI), Boc-Met, 
^ Boc-Nle, Boc-DPhe, Boc-Pro, Boc-Lys(2-Ci-Z), Eoc-Gly. L'acetylation des 
composes S,9 et 10 a ete effectuee en utilisant AcOSu, ie peptide etant 
fixe sur la resine. Le reactif BOP a ete utilise comme agent de couplage. 
La deprotection finale a ete effectuee par la technique du "Low-High" HF. 
Les peptides ont ete purifies par HPLC et identifies par analyse d'aclde 
10 amines, ou RMN du a 360 MHz. 

A titre d'exemple, les constantes physiques de quelques 
composes sont donnees. 

(3) H-Nle-Glu-His-Phe-Arg-Trp-Gly-OH 
1-5 PF = 130°C, decomposition. 

- 5 (c = 0.5 DMF). 
HPLC : colonne C^^, 5ijm, debit 7 mL/min, detection 279 
nm, solvant d'elution TFA 0.1%/acetonitrile 77/23 v/v, temps de retention 
28.80 min. 

20 RMN (DMSO-dg) ppm : Nle (3.77, 1.62, 1.2*, 0.82) ; Glu 

(8.53, *.32, 1.82-1.71, 2.25) ; His (8.11, *.53, 2.98-2.83) ; Phe (8.06, 4.47, 
2.99-2.77, 7.25-7.1) ; Arg (8.32, 4.30, 1.69-1.55, 1.45, 3.07) ; Trp (8.02, 4.59, 
3.16-3.00, 10.78, 7.15, 7.58, 7.30, 7.04, 6.96) ; Gly (8.18, 3.70). 

25 (It) H-Nle-Glu-His-Phe-Arg-Trp-Gly-NH2 

PF = 120''C, decomposition. 
[(^]j^=- 7 (c = 0.4 DMF). 

HPLC : colonne Cj^^, 5pm, debit 7 mL/min, detection 279 
nm, solvant d'elution TFA 0.1%/acetonitrile 77/23 v/v, temps de retention 
30 30.45 min. 

^H RMN (DMSO-dg) ppm : Nle (4.76, 1.62, 1.24, 0.82) ; Glu 
(8.54, 4.32, 1.86-1,72, 2.24) ; His (8.09, 4.53, 2.95-2.82) ; Phe (8.09, 4,53, 
3.00-2.78, 7.3-7.0) ; Arg (8.36, 4.29, 1.54-1.68, 1.45, 3.07) ; Trp (8.07, 4.53, 
3.16-3.01, 10.80, 7.19, 7.56, 7.30, 6.96) : Gly (8.18, 3-67-3.54). 
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(6) Ac-Nle-Glu-His-Dphe-Arg-Trp-Gly-NH2 
PF = 110°C decomposition 
[^]^ = 31,4 (c=0,35 DMF) 

Chromatographie en couche mince (plaques de gel de 
5 silice 60 F2^^Mercl<, Darmstad, AUemagne) : 

Rf = 0,10 (Acetate d'ethyle 50, Pyridine 20, acide acetique 5, eau 10). 
Rf = 0,26 (Acetate d'ethyle HO, Pyridine 20, acide acetique 5, eau 10). 

HPLC : appareil Merck-Hitachi, colonne SFCC C^g (lOpM) 
22,5 X 150 mm, detection 279 nm, solvant isocartique TFA 0,1%/Acetonitrile 
10 73:27, debit 7ml/min, temps de retention 29,6 min. 

Analyse d'acides amines, HCi 6N, UO'C, 2t heures : Nle 

1.00 ; Glu 0,95 ; His 0,92 ; Phe 0,96 ; Arg 0,92 ; Trp 0,88 ; 

Gly 0,98. 

15 (7) Ac-Leu-Giu-His-Dphe-Arg-Trp-Gly-NHj 

PF = 120°C, decomposition 

Chromatographie en couche mince (plaques de gel de 
silice 60F25i^Merck, Darmstad, AUemagne) : 

Rf = 0,09 (Acetate d'ethyle 50, Pyrdinine 20, acide acetique 5, eau 10). 
20 Rf = 0,2t (Acetate d'ethyle 40, Pyridine 20, acide acetique 5, eau 10). 

HPLC, appareil Merck-Hitachi, colonne SFCC C^g(lOiiM) 
22,5 X 150 mm, detection 279 nm, solvant isocratique TFA 0,196/Acetonitrile 
73:27, debit 7ml/mln, temps de retention 30,5 min. 

Analyse d'acides amines, HCI 6N, nO°C, 24 heures : Leu 
25 1,00 ; Glu 0,93 ; His 0,92 ; Phe 0,94 : Arg 0,93 , Trp 0,85 ; Gly 0,97. 

(8) Ac-Ile-GIu-His-Dphe-Arg-Trp-Gly-NH2 
PF = UO'C, decomposition 

Chromatographie en couche mince (plaques de gel de 
30 silice 60 F25^Merck, Darmstad, AUemagne) : 

Rf = 0,11 (Acetate d'ethyle 50, Pyrdine 2C, acide acetique 5, eau 10). 
Rf = 0,26 (Acetate d'ethyle 40, Pyridine 20, acide acetique 50, eau 10). 
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HPLC : appareil Merck-Hitachi, colonne SFCC C^gdOjiM) 
22,5 X 150 mm, detention 279 nm, solvant isocratique TFA 0,1%/Aceto- 
nitrile 73:27, debit 7ml/min, temps de retention 29,7 min. 

Analyse d'acides amines, HCl 6N, ilO'C, 2ii heures : He 
5 1,00 ; Glu 0,96 ; His 0,90 ; Phe 0,95 ; Arg 0,S* ; Trp 0,86 ; Gly 0,95. 

Exemple 3 : 

10 Synthase du complexe contenant le peptide conjugue a un element 
polysaccharidique 

I. Structure de I'element polysaccharidique 

^5 L'element polysaccharidique utilise pour synthetiser ce 

complexe est un exopolysaccharide secrete par la souche Klebsiella 

pneumoniae type I, et sera code DC-15. 

Get EPS est extrait du milieu de culture apres elimination des 

cellules bacteriennes. Apres isolement et purification, le produit est seche 
20 et se presente sous forme d'une poudre de couleur blanche et tres 

hygroscopique. 

L'etude de la structure du DC-15 a permis de montrer qu'il 
etait essentiellement compose d'une forme monomerique comprenant du D 
glucose, de I'acide D glucoronique, du L fucose et de I'acide pyruvique 
2^ enchalnes selon ie schema cl-dessous : 



30 




■cr. 



OH 



"O 




CH20»-I 



OH 
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D-Glucose 



Acide glucuronique 
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La presence de fonctions acetals, qui peuvent s'hydrolyser en 
milieu acide, conduit a travaiiler en milieu neutre ou basique afin d'eviter 
loute degradation. Ces conditions entralnent des consequences importantes 
au niveau de I'arrangement des chalnes polysaccharidiques en solution. 

Composants % 



acides uroniques 


23.7 


glucose 


18 


methyl pentose 


21.2 


acide pyruvique 


5.6 


galactose 




azote total 


0.28 


cendres 


ISM 


H20 


13 


acides nucleiques 


0.1 


proteines 


l.^^ 



2. Reaction du DC-15 avec le chlorure de magnesium 

20 

Le DC-15 (0.102 gr) est dissous dans 3 ml d'eau distillee. Une 
solution saturee de MgC12 (3 ml) est ajoutee par fractions a temperature 
ambiante et sous agitation. 



25 3, Reaction du DC-15 avec le chlorure de I'acide succinique 

Le DC-15 (200 mg) est dissous dans 2 ml d'eau distillee. On 
ajoute a cette solution 121 mg de Na2C03, puis 100 ^1 de chlorure d'acide 
succinique. Le melange est maintenu sous agitation a temperature 
^0 ambiante. 

1^. Reaction du DC-15 et de I'ethylene diamine 

Le DC-15 (100 mg) est dissous dans 1 ml d'eau distillee. On 
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ajoute sous agitation 191 mg d'EDC et 100 mg de N hydroxysuccinimide. 
Quand Ja melange est homogene, on ajoute 111 pi d'ethylene diamine et on 
laisse ia reaction se poursuivre pendant deux heures. 

5 5. Co-reticulation du DC-15 et de J'amidon soluble 

L'amidon soluble (9 g) et ie DC-15 (1 g) sent Lntroduits dans 
un ballon de 250 ml muni d'une agitation mecanique. On ajoute 10 ml d'une 
solution de soude 3M et I'agitation est poursuivie jusqu'a obtentton d'une 
solution homogene. On ajoute alors 390 nl d'epichlorhydrine et on laisse se 
poursuivre la reaction sous agitation jusqu'a obtention d'un gel (environ une 
heure). Le gel resultant est neutralise, broye par un appareil a helice puis 
debarrasse des sels contaminants par centrifugation. Les suspensions 
obtenues sont ensuite extrudees a tres haute pression {l^QO bars) par la 
presse de French. Trois cycles d'extrusion sont necessaires pour obtenir une 
suspension homogene de particules de taille inferieure a 50 nm. Les 
particules ultra-broyees sont ensuite sechees de fagon non aggregative par 
atomisation. 

20 6. Acylation des nanopartlcules polysaccharldiques 

Dans un ballon de 50 ml, nous introduisons 500 mg de 
nanopartlcules que nous dispersons dans 10 ml de dichloromethane anhydre. 
On ajoute kOO mg de dimethylaminopyridine (DMAP) et ^^G0 mg de chlorure 
25 d'acide palmitique ou stearique. La suspension est agitee a 37°C pendant 2* 
h. Le dichloromethane est ensuite evapore a I'evaporateur rotatif. Les 
nanopartlcules acylees sont alors lavees a I'ethanol (3 fois) puis conservees 
dans I'ethanol a - 20''C. 

30 7. Incorporation du derive peptidique 6 dans des noyaux polysaccharldiques 
acides de 25 nm sous forme acylee, et synthese de BVSM 

Afin d'eviter une modification chimique des peptides 
incorpores dans les noyaux polysaccharldiques lors de I'etape de synthese 
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suivante d'acylation, le peptide a ete charge dans des noyaux acides 
prealablement acyles. L'etude a ete realisee avec le derive 6) ACTH, a 
savoir 1 mole d'ACTH pour 2 moles d'acide du noyau polysaccharidique 
acide acyie par I'acide plamitique. Apres chargement du peptide, le feuillet 
5 phospholipidique des BVSM est synthetise par co-incubation avec des 
lecithines d'oeuf dans des proportions de 200 % de phospholipides par poids 
de noyaux acyles. Ces noyaux ont en eff et une couverture d'acides gras peu 
dense qui autorise le chargement en peptide mais qui necessite egaiement 
I'apport de quantites de phospholipides recouvrants plus importantes pour 
assurer la stabilite structurale du BVSM. 

Ces BVSM presentent un taux d'incorporation de peptide 6) 
ACTH par poids de BVSM (^^6,6 % par poids de noyaux acyles) avec un 
rendement de 90 % de peptide Incorpore par rapport au peptide de depart. 

U est done possible de synthetlser des BVSM charges en 
^■5 peptides avec d'excellents rendements permettant de limiter les pertes en 
peptide lors des syntheses. On constate en particulier qu'a chaque essai 
successif , les quantites initiales de peptides ont ete augmentees mais que le 
rendement est toujours reste de 90 %. 

20 g. Etablissement de la couronne phospholipidique 

Une suspension de liposomes est preparee par sonication au 
bain de 75 mg de lecithines hydrogenees dans 10 ml d'eau distillee (30 mn). 
On ajoute progressivement sous agitation 1 ml d'une suspension ethanolique 
2-5 de noyaux acyles. La suspension resultante est ensuite soniquee au bain 
pendant 30 mn. 

Dosage de I'acide pyruvique contenu dans le DC-15 et dans les 
noyaux polysaccharidiques. 

10 mg de polysaccharide sont dissous dans 5 ml d'HCl 0,1 N et 
^0 places dans un tube a essai. La solution est maintenue trois heures a 100°C 
puis ramenee a temperature ambiante et neutralisee par de la soude 0,2 N. 
L'acide pyruvique hydrolyse est dose a I'aide du kit Sigma par rapport a 
une courbe etaion realisee avec des echantilJons d'acide pyruvique temoins. 
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Exemple » : 

Etude de I'activite immuno-suppressive vis-a-vis de I'interleukine IL 1 

5 Test utilise : controle de I'activite anti-ILl sur les cellules de Langerhans 
Thy 1.2* et la* de la souris C 57 BL.6 

1. Materiel et methodes 

1° Des souris males C 57 - BL/6 tgees de 5 a 7 semaines, 

reparties a raison de f par cage, avec libre acces a I'eau et a la nourriture 
soumises a une photoperiode de 12 h de lumiere par 2* heures, re9oivent 
quotidiennement et pendant 5 jours consecutifs une application topique du 
peptide dans du propylene glycol (vol de 50 pi), sur la face dorsale de 

15 I'oreille. 

Le jour 6, les animaux sont sacrifies. On precede au 
prelevenr^ent des oreilles avec separation de la face dorsale et de la face 
ventrale. 

Les tissus de la face dorsale sont immerges dans de I'EDTA de 
20 Na (0,020 M) pendant 2 h a 37<'C. 

Apres incubation, repiderme est preleve sous forme de feuillet 
intact fixe a I'acetone et rehydrate dans du PBS (tampon phosphate). 

Les CED (cellules epidermiques dendritiques) Thy 1-2* et la* 
sont identifiees par double marquage en immunofluorescence indirecte. 
25 Le nombre de cellules par mm' est determine par les zones 

peripheriques de mgme surface, pour chaque feuillet epidermique. 

Les CED "cellules epidermiques dendritiques" portant le 
marqueur la* ont ete identifiees par I'utilisation d'un anticorps monoclonal 
anti-la . 

30 Les feuillets epidermiques sont fixes a I'acetone, puis incubes 

pendant 1 h a 37" C en presence de I'anticorps monoclonal anti-la et 
marque par la methode de I'immunoperoxydase indirecte (kit). 

Apres incubation pendant 10 minutes a 37''C avec une solution 
d'amino-ethyl-carbazol, la preparation est lavee au PBS. 
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Les CED Thy 1.2 ont ete iadentifiees par double marquage en 
immunofluorescence indirecte. Les feuUlets epid^rmiques ont ete fixes a 
I'acetone puis rehydrates dans le PBS. 
^ Les tissus marques simultanement par des anticorps de souris 

anti-Thy 1.2^ dilues au 1:100 pendant 16 h a 't^C. Les echantillons de tissus 
ont ete laves trois fois dans du PBS pendant 60 mn puis incubes 60 mn a 
37''C, soit avec des anticorps de chevre anti-souris couples a la rhodamine, 
dilues au 1:20, soit avec des anticorps de chevre anti-lapin couples a la 
10 fluoresceine (fluorescine diluee au 1:20 dans le PBS. Les tissus ont ensuite 
ete laves dans le PBS avant d'&tre montes connme decrit precedemment). 

Les temoins comportaient des feuiliets epidermiques non 
marques a ['anticorps primaire et incubes uniquement en presence des 
reactifs secondaires, afin de mettre en evidence d'eventuelles reactions 
1^ croisees avec les anticorps conjugues a la rhodamine et a ia fluoresceine. 

Le nombre de cellules de Langerhans la* ou de CED Thy 1.2* 
par millimetre carre a ete determine dans quatre zones peripheriques de 
meme surface pour chaque feuiliet epidermique. Au moins quatre animaux 
ont ete etudies dans chacun des groupes. La densite de cellules de 
20 Langerhans la"^ et de CED Thy 1.2*" est indiquee pour chaque mesure. 

2. Resultats 

Le tableau I resume les resultats mettant en evidence 
2-5 I'activite immuno-suppressive des peptides selon I'invention obtenus a 
partir de it lots de <f souris C57-BL6. 

Deja a une concentration de 0,1 ng, les peptides provoquent 
une diminution de I'apparition des phenotypes de cellules dendritiques 
epidermiques de classe Thy 1.2+, effet qui est amplifie a la concentration 
^0 de 1 ng. En revanche, les peptides restent sous effet sur les phenotypes des 
cellules dendritiques epidermiques de classe la*, ce qui presente I'avantage 
de ne pas perturber le fonctionnement du systeme immunitaire cutane, et 
apporte la demonstration d'une action immuno-suppressive specifique. 
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Ces resultats montrent egalement que les peptides selon 
I'invention, correspondant a des fragments (*-10) de l'«K-MSH, ont un effet 
plus marque que la molecule d'cs<-MSH (1-10), elle-m&me. 

5 

Exemple 5 : 

Etude de la Melanogenese 

10 Les difficultes rencontrees pour obtenir des cultures "in vitro" 

de melanocytes normaux ou de grandes populations de melanocytes, a 
partir de tissus d'animaux, obiigent les chercheurs a utiliser des cellules 
tumorales de melanomes de souris. 

Ces techniques, si elles ont permis de mieux connaltre les 
15 mecanismes fondamentaux, sent peu adaptees a revaluation des molecules 
dites activateurs de melanogenese. 

Ces cellules tumorales secretent normaJement et de fagon 
abondante de la tyrosinase, ce qui presente I'inconvenient majeur 
d'amplifier les resultats, particulierement lorsqu'il s'agit de composes a 
20 base de tyroxine. 

La melanogenese est sous la dependance de neuropeptides qui 
activent ia tyrosinase ; devaluation de cette activation ne peut s'effectuer 
valabiement que sur les melanocytes normaux en culture. 

On a mis au point un modeie experimental de culture de 
25 melanocytes d'embryons d'amphibiens, dont le systeme iimbique se 
rapproche de celui des mammiferes, et qui permet de realiser le screening 
des differentes molecules avec une precision statistiquement significative. 

On a utilise des oeufs embryonnes de Triton Crete (Tritus 

Cristatus). 

30 Les melanocytes sont d'origine neurale. lis sont preleves des 

les premiers jours de I'embryogenese dans le neurectoderme, et mis en 
culture dans du milieu de BARTH'S, enrichi en endoderme et contenant des 
dilutions croissantes des peptides a tester. 



35 



2691465 



17 



Apres incubation a 25°C pendant 2tt heures, i'activite des 
composes peptidiques s'apprecie par dosage de la melanine contenue dans 
les melanosdmes, comparativement a des temoins non stlmules. 

Le taux de melanine par cellule est apprecie directement au 
5 microscope confocal Zeiss-Scanning-Laser Microscope (S.M.L. Zeiss) par 
fluorescence. 

I. Materiel et methodes 

10 Les melanocytes sont preleves a i'aide de micropipettes 

automatiques d'un Microscope Zeiss inverse, equipe pour la chirurgie 

celluiaire. 

Les embryons sont immobilises dans la chambre de manipulation 
du microscope, en milieu physiologique et atmosphere d'azote. 
15 Les prelevements s'effectuent avec precision, sous surveillance 

d'un ecran d'ordinateur couple a I'appareil et programme. 

Les melanocytes preleves sont mis en culture dans le milieu de 
BARTH'S contenant 3,5% de paraformaldehyde pendant 30 minutes a 22»C. 

On lave deux fois, a I'aide de la solution de BARTH'S. 
20 Les cultures sont mises a incuber dans le milieu de BARTH'S 

conditionne par 1% d'extrait de triton d'endoderme de I'embryon a la 
temperature de 22"'C 

On ajoute des dilutions croissantes d'hormones peptidiques a 
0,1 mg - 0,5 mg - 1 mg - et 1,5 mg pour 50 pi 
25 On laisse incuber la culture pendant 20 a 2'f heures a ll'C 

Les cellules sont delicatement centrifugees a 300 g pendant 3 

minutes. 

Elles sont mises a incuber rapidement dans un milieu de 
BARTH'S en presence d'isothiocynate de fluoresceine FITC pendant 30 
30 minutes. 

Apres lavage avec 3,5% de paraformaldehyde en solution de 
BARTH'S et centrifugees, elles sont mises en suspension, et fixees sur 
lames, selon les procedes ciassiques. 



35 



2691465 



18 



Le dosage de la melanine s'effectue par analyse confocale 
microscopique a I'aide du microscope Zeiss S.L.M. 

Les mesures s'effectuent par Argon-Laser a *88 nm et 514 nm 
en fluorescence avec objectif 63 x Plan-Neofluar en mode operatoire 
5 preprogramme. 

Chaque image individuelle est visualisee sur ecran et stockee 

sur disque. 

Le taux de melanine par cellule et le nombre de cellules 
traitees et temoins sont directement exprimes sous forme de graphlque a 
10 I'aide de I'ordinateur du microscope. 

2. Resultats 

Le tableau II represente les resultats pour un echantillon 
15 peptidique (3) teste comparativement au temoin. L'echantillon temoin est 
represente par une culture cellulaire en milieu de BARTH'S, non activee. 

II a ete realise trois series de cultures cellulaires selon un 
protocole rigoureusement identique. 

Les doses d'hormones peptidiques ont ete standardisees a 0,1 - 
20 0,5 - 1 - et 1,5 mg. 

Les taux de dopa-melanine sont exprimes en \ig pour cent 
mille cellules. 

25 
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Exemple 6 : 
Pharmacologie 

5 Deux produits ont ete testes comparativement sur revolution 

de rhypersensibilite cutannee : 
3L S'fl, peptide numero 6 sous forme lyophilisee 

3L Sitl B, peptide numero 6 sous forme de complexe polysaccharidique 
10 I. Materiel et methodes 

Des souris femelles C57 BL/6 agees de 5 semaines sont 
reparties en 7 lots de 10 animaux (5 par cage) avec libre acces a I'eau et a 
la nourriture, soumises a une photoperiode de 12 heures de lumiere par 24 
15 heures. Les animaux des lots I, II et III regoivent quotidiennement et par 
application topique sur la peau rasee du dos le JL 6*1 lyophilise (mis en 
solution dans du propylene glycol) sous un volume constant de 50 |il et 
pendant 5 jours consecutifs. 

Les animaux des lots IV, V et VI regoivent identiquement du JL 
20 6iil prepare sous forme de Nanosomes Polysaccharidiques prepares selon 
I'exemple 3, codes JL 6*1 B 

Pour chaque produit trois doses sont retenues : 



25 



JL 6*1 : 


Lot 


I : 


2,5 |jg/souris/jour 




Lot 


II : 


0,5 pg/souris/jour 




Lot 


III : 


0,1 pg/souris/jour 


JL 6*1 B 


: Lot 


IV : 


2,5 jig/souris/jour 




Lot 


V : 


0,5 pg/souris/jour 




Lot 


VI : 


0,1 pg/souris/jour 



Les animaux du lot VII servent de temoins (ils regoivent 
seulement 50 pi de propylene glycol par application topique. 

Au jour 5, trente minutes apres la derniere application, toutes 
les souris sont sensibilisees avec 25 \il de DNFB {2,*-dinitro-l fluoro 
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benzene a 2% dans un melange k'A d'acetone et triolelne applique sur la 
region dorsale de peau rasee. 

Au jour 6, on precede a une nouveile sensibilisation par 
application de DNFB. 
^ Au jour 11, I'epaisseur des oreilles des souris est mesuree a 

I'aide d'un micrometre afin d'obtenir des valeurs de base puis les oreilles 
sont stimulees pa application de 20 \il de DNFB a 0,8%. 

Au jour 12, I'epaisseur des oreilles est a nouveau mesuree. On 
etablit la vaieur moyenne de I'epaississement des oreilles pour les souris 
^0 des lots I, II, III, IV, V et VI qui ont regu les produits a etudier, ainsi que 
pour les souris du lot VII qui n'ont eu que propylene glycol. 

Le pourcentage de suppression eventuelle sera exprime par le 
calcul suivant : 

T - E X 100 

15 T 

T representant I'epaisseur moyenne des oreilles du lot temoin 
et E i'epaisseur moyenne des oreilles des differents lots. 

2. Resultats : 

20 

Les resultats sont reportes sur les tableaux V et VI ci-apres : 



Tableau V 



25 


\ DE SUrPRSSSZON PAR RAPPORT XU tOT TEHOIN 

SELON LA FORMUI.S : - — ' — - X 100 
T 


30 


LOT I 
JI. 641 LYOPHILISS 
2,5 u7/sourl3/jour 


toT ri 

JL 641 LYOPHILISE 
0,5 yg/souria/jour 


LOT rri 

JL 641 I.YOPHII.ISE 
0,1 jig7«ouris/joup 




Oreille 
Gauche 


Oreille 
Droite 


Oraill* 

Gauche 


Oreille 
Droit* 


Oreille 
Gauche 


Oreill« 
Droits 


35 


- 21,53 


- 32,50 


- 30,67 


- 30,63 


- 30,14 


- 31,65 
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Tableau VI 



Traitement JL 641 B 



10 



% DG SUPPRESSION PAR RAPPORT AU LOT TEMOIN 

SEWN LA rORMULZ : ' x 100 
T 


LOT IV 
JL 641 B 
2,5 )ig/souris/jour 


LOT V 
JL 641 B 
0,5 )ig/souris/30ur 


LOT \ 
JL 64 
0,1 ng/sc 


I 

1 B 

uris/jour 


Oceilla 
Gauche 


Oreille 
Proite 


Oreille 
Gauche 


Oreille 
Droito 


Oreille 
Gauche 


Oreille 
Droite 


• 67,66 


- 67,89 


- 67,38 


- 70,28 


- 53,27 


- 55,66 



20 

L'examen des tableaux montre que I'activite du peptide JL 6*1 
sous forme lyophilisee et administree par vols topique dimlnue la reaction 
d'hypersensibilite cutanee d'environ 3053. 

Le meme peptide presente sous forme microcapsule de 
25 Nanosomes a structures polysaccharidiques (JL 6^(1 B) induit une forte 
diminution de I'hypersensibilite cutanee comprise entre 53 et environ 70%. 

Ces resultats montrent non seulement une bonne activite du 
peptide seul, mals egalement une potentiallsation particulierement 
inattendue lorsqu'il est couple a un polysaccharide. 

30 
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REVENDICATIONS 

1. Complexe du type comprenant au moins un peptide capable 
d'induire une activite anti-infiammatoire, anti-allergique ou immuno- 
5 suppressive vis-a-vis des interleukines du groupe ILl - IL6 -^TNF, 
presentant une sequence d'au moins quatre acides amines extraits de I' 
MSH, lesdits acides amines etant sous forme naturelle ou non, conjugues 
physiquement ou chimiquement a un element polysaccharidique de haut 
poids moleculaire. 

10 2. Complexe selon la revendication 1 caracterise en ce que 

I'element polysaccharidique est un polysaccharide reticule. 

3. Complexe selon 1 a 2 caracterise en ce que le polysaccharide 
est d'origine bacterienne. 

Complexe selon I a 3 caracterise en ce que le polysaccharide 
15 provient d'une souche de Klebsiella pneumoniae. 

5. Complexe selon 1 a * caracterise en ce qu'il comprend un 
peptide de formule : 

X-Glu-His-A-Arg-Trp-Gly-Y 
dans lequelle A represente Phe ou DPhe, et X et Y sont choisis parmi : 
20 _ ies fonctions acides ou aminees de I'aminoacide correspondant 

- une sequence d'aminoacide ne comprenant pas plus de quatre acides 
amines 

ainsi que les derives de ces molecules sous forme de sels, d'esters ou 
d'amides, 

25 6. Complexe selon 1 a 5 caracterise en ce que X est choisi 

parmi HMet-, HNle-, H-Ser-Tyr-Ser-Met-, H-Ser-Tyr-Ser-Nle, Ac-Nle-, 
Ac-Leu-, Ac-He, et Y choisi parmi -NH2, -OH. 

7. Complexe selon 1 a 6 caracterise en ce que les derives des 
peptides sont choisis parmi les sels, ies esters et les amides des 

30 groupements biochimiques inhibant ou bloquant les phosphodiesterases. 



35 



2691465 



25 



8. Complexe selon 1 a 7 caracterise en ce que les derives des 
peptides sont choisis parmi les sels, les esters ou les amides 

- d'acides alcools 

- de diacides 

5 -de nucleotides non naturals. 

9. Complexe selon 1 a 8 caracterise en ce que les aci.des 
alcools et les diacides sont choisis parmI les acides contenant de trois a six 
atomes de carbone et les derives acyles ou diacyles du glycol ou du 
glycerol. 

10 10. Complexe selon 1 a 9 caracterise en ce que les acides 

alcools sont les acides hydroxybutyriques et methyl hydroxybutyriques. 

11. Complexe selon I a 10 caracterise en ce que les 

nucleotides non naturals presentent un groupement triphosphate en position 

3 avec un radical -CH2 au lieu de -0-. 
1^ 12. Complexe selon I'une des revendications 1 a 11, 

caracterise en ce qu'il comprend au moins une sequence d'acides amines 

partiellement racemisee. 

13. Peptide biologiquement actif caracterise en ce qu'il 

comprend au moins une sequence de formule : 
20 X-Glu-His-A-Arg-Trp-Gly-Y 

dans lequelle A represente Phe ou DPhe, X est choisi parmi HMet-, HNle-, 

H-Ser-Tyr-Ser-Met-, H-Ser-Tyr-Ser-Nle, Ac-Nle-, Ac-Leu-, Ac-Ile, et Y 

choisi parmi -NH2, -OH. 

Ik. Peptide selon la revendication 13, caracterise en ce qu'il 
25 est choisi parmi les sequences : 

1) H-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly - NH^ 

2) H-Ser-Tyr-Ser-NIe-Glu-His-DPhe-Arg-Trp-Gly - 

3) H-Nle-GIu-His-Phe-Arg-Trp-Gly-OH 
f) H-Nle-Glu-His-Phe-Arg-Trp-Gly-NH2 

30 5) H-Met-Glu-His-DPhe-Arg-Trp-Gly-NH2 
6) Ac-Nle-Glu-His-DPhe-Arg-Trp-Gly-NH- 
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7} Ac-Leu-GIu-His-Dphe-Arg-Trp-Gly-NH2 
8) Ac-IIe-Glu-His-Dphe-Arg-Trp-Gly-NH2 

ainsi que les derives de ces molecules sous forme de sels, d'esters ou 
d'amides. 

^ 15. Peptides selon I'une des revendications 13 et I'f 

caracterises en ce qu'ils sont choisis parmi les sels, les esters et les amides 
de groupements biochimiques inhibant ou bloquant les phosphodisterases. 

16. Peptide selon Tune des revendications 13 a 15, caracterise 
en ce qu'il comprend au moins une sequence en acides amines partiellement 

1^ racemisee. 

17. Microsphere caracterisee en ce qu'elle contient au moins 
un complexe selon I'une des revendications 1 a 12 recouvert de feuillets 
d'acides gras et/ou de phospholipides. 

18. Microsphere selon la revendication 17 caracterisee en ce 
1^ que les acides gras sont faiblement greffes et que les phospholipides sent 

interdigites. 

19. Medicament caracterise en ce qu'il comprend un complexe 
selon 1 a 12, un peptide selon 13 a 16, ou une microsphere selon 17 et 18, 
administre par voie orale ou injectable. 

20 20. Composition galenique pour application topique externe 

caracterisee en ce qu'elle comprend un complexe selon la 12, une 
microsphere selon 17 et 18, ou un peptide selon 13 a 16. 

21. Composition galenique selon la revendication 20, 
caracterisee en ce qu'il s'agit d'une composition dermatologique pouvant 

25 gtre aussi bien utilisee en cosmetologie qu'en dermo-cosmetologie. 

22. Composition galenique selon I'une des revendications 20 et 
21, caracterisee en ce qu'il s'agit de preparations dermato-cosmetologiques, 
sous forme de solutions, de lotions, d'emulsions ou de cremes utilisees 
comme accelerateur de bronzage de la peau, comprenant au moins un des 

30 complexes ou peptides selon les revendications 1 a 16. 
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(54) Complexes comprising at least a peptide derived from a MSH, peptide, microsphere, 
medication and galenic composition comprising the same. 

(57) The present invention relates to a complex of the type comprising at least a 

peptide, capable of inducing an antiinflammatory, antiallergic or immunosuppressant 
activity with interleukins of the group IL1-IL6 -aTNF, in which the peptide has a 
sequence with at least four acid amines derived from aMSH, as well as derivatives of 
these molecules in the form of salts, esters or amide, a peptide derived from aMSH and a 
microsphere comprising at least the complex as defined. 

The invention also relates to a medication or a galenic composition comprising a 
complex, a peptide or a microsphere. 
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The present invention relates to a complex of the type comprising at least one peptide 
derived from aMSH and capable of inducing antiinflammatory, antiallergic or 
immunosuppressive activity with interleukins of the group ILl - IL6 - aTNF. 

Research of peptide neurotransmitters, in particular of those belonging to the class of 
enkephalines and endorphins, is the subject of many research activities about their role as 
mediators and modulators in certain kinds of vascular and nerve responses connected with skin 
disorders. 

These peptides represent a part of the endorphine-lipotropine "system" and they are 
concentrated in the hypothalamic-neurohypophysis axis, which induces their synthesis. Among 
the peptides obtained from the same precursor "proopiomelanocortin" should be listed ACTH, 
aMSH and Pendorphine. 

aMSH or melanotropin is known for is ability to activate and regulate different processes 
relating to cellular induction and transduction during melanogenesis. 

The present invention is based on the evidence of biological activity of peptides obtained 
from ACTH and from MSH, in particular when they are utilized in the form of a complex 
together with a polysaccharide matrix. 

More specifically, the present invention relates to a complex of the type comprising at 
least one peptide capable of inducing antiinflammatory, antiallergic or immunosuppressive 
activity with interleukins of the group ILl - IL6 - aTNF, having a sequence comprising at least 
four acid amines derived from aMSH, wherein said acid amines are or are not in a natural form, 
physically or chemically conjugated to a polysaccharide element with a high molecular weight. 

Among peptide sequences that can be used according to the invention should be named 
sequences according to the formula: 

X-GLu-His-A-Arg-Trp-Gly-Y 

wherein A represents Phe or DPhe, and X and Y are chosen from: 

- acid or amine functions of a corresponding amino acid, 

- a sequence of amino acids not comprising any more four acid amines, 
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as well as derivatives of these molecules in the form of salts, esters or amides. 

In a preferred embodiment mode of this invention, X is selected from HMet-, HNle-, H- 
Ser-Tyr-Ser-Met-, H-Ser-Tyr-Ser-Nle, Ac-Nle-, Ac-Leu, Ac-Ile-, and Y is selected fi-om -NH2, 
OH. 

The sequences of amino acids mentioned above can be sequences of natural amino acids 
or sequences of non natural amino acids, in the same way, in certain cases, some of these acids 
can serve certain functions, for example glycosylation; it should be, however, understood that all 
of these forms are included in the present description. 

In the complexes according to the present invention, the polysaccharide element is 
preferably a cross-linked polysaccharide that can be of bacterial origin. It can be obtained for 
example from the Klebsiella type of strain, such as Klebsiella pneumoniae. 

The complex can be realized by a chemical reaction establishing a covalent link between 
the polysaccharide element, which serves as a matrix for the peptide, and/or a physical 
conjugation in which the polysaccharide element and the peptide are uniquely liidced by non 
covalent interactions. 

This type of a complex is of particular interest because it can be easily created in the form 
of a microsphere, while fatty acid and/or phospholipid chains can be recovered according to a 
technique that has been generally described in the terminology relating to supramolecular 
biovectors. 

This type of microparticles is advantageous as it protects the main active peptides against 
hydrolysis of epidermal enzymes such as exopeptidases, endopeptidases, aminopeptidases, 
carboxypeptidases, or dipeptidases and thus enables them to reach cellular receptors. 

These microparticles or subcutaneous biovectors thus comprise in addition to the 
polysaccharide nucleus where the main active ingredient is located at least one lamellar layer of 
lipoproteins and phosphatides. 



3 



[pages] 



It is generally preferable to use a natural polysaccharide or a crosslinked polysaccharide 
obtained for example with treatment with epichloridrin, in which the lateral chains of peptide 
compounds described above are fixed. This active nucleus of the matrix realized in this manner 
is then surrounded by different lamellar layers of phosphatides and lipoproteins having a high 
molecular weight. According to a preferred embodiment mode of the present invention, the fatty 
acids are weakly grafted and the phospholipids are interdigitated. The diameter of these 
biovectors can be standardized by successive treatments with the Manton-Gaulin press with 
appropriate pressures. The biovectors are then lyophilized or atomized at internal temperatures of 
60°C or 80°C in such a way so as to maintain the activity of the main active ingredients. 

As was indicated above, the peptide derivatives of the present invention are used 
preferably in the form of salts, esters or amides with biochemical molecules having at least four 
atoms of alicyclic carbon whose role is to facilitate the bonding of peptide compounds with 
receptors of the G class in the cellular membranes, as well as the process of transfer by activation 
of AMPc. Another advantage of these particular forms is that biochemical groups known for 
their inhibitory activity or activity blocking phsophodiesterases are used, thus increasing the 
duration of the life of the complexes according to the present invention. 

Among these types of derivatives should be named salts, esters or amides: 

- acid alcohols 

- diacids 

- non natural nucleotides, 

in particular acid alcohol and diacids, selected from those containing three to six carbon 
atoms, as well as acylated or diacylated derivatives of glycol or glycerol, for example 
hydroxybutyric acids or methyl hydrobutyric acids. 

It is also possible to use non natural nucleotides having a triphosphate group in position 
three, with a CH2 radical instead of O. 
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Among products enabling to protect the peptide chains should be named: 

- methylmalonylic acid (C02H-CH(CH3)-C02) 

- p-hydroxybutyric acid (CH3-CHOH-CH2-CO2H) 

- p-hydroxybutyrylic acid (CH3-CH=C(CH3-C02H) 

- diacyl glycerol 

- guanosine triphosphate nucleotide, in which the triphosphate group contains in position 
3 a -CH2 radical replacing -0-. 

The present invention concerns also a biologically active peptide comprising at least a 
sequence according to the formula: 

X-Glu-His-A-Arg-Trp-Gly-Y 

wherein A represents Phe or DPhe, and X is selected from HMet-, HNle-, H-Ser-Tyr-Ser- 
Met, H-Ser-Tyr-Ser-Nle, Ac-Nle-, Ac-Leu, Ac-Ile-, and Y is selected from -NH2, -OH. 

Preferably, at least one of the following sequences is comprised: 

1) H-Ser-Tyr-Ser-Met-Glu-His-Phe-Art-Trp-Gly - NH2 

2) H-Ser-Tyr-Ser-Nle-GluOHis-DPhe-Arg-Trp-Gly - NH2 

3) H-Nle-Glu-His-Phe-Arg-Trp-Gly-0H 

4) H-NIe-Glu.His-Phe-Arg-Trp-Gly-NH2 

5) H-Met-Glu-His-DPhe-Arg-Trp-Gly-NH2 

6) Ac-Nle-Glu-His-DPhe-Art-Trp-Gly-NH2 

7) Ac-Leu-Glu-His-Dphe-Arg-Trp-Gly-NH2 

8) Ac-Ile-Glu-His-Dphe-Arg-Trp-Gly-NH2 

in particular when they are present in the form of salts, esters or amides as described 

above. 

The peptides 5 to 8, whose sequence have in position 4 Dphenyl amino acid, are in 
particular oriented toward a stimulation of the melanogenesis process by activation of 
melanocytic tyrosinase. 
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The peptide sequences according to the present invention can be obtained by any method 
known to persons in art, in particular they can be obtained by cutting from ACTH of natural 
origin, porcine or other, but they can be also obtained by a chemical synthesis and/or in case 
when peptide sequences are more important, they can be obtained by genetic recombination 
techniques. 

In any case, while the small dimension of these peptides should be taken into account 
most of the time, chemical synthesis makes it possible to obtain very pure products. 

Since enzymatic fragmentation is utilized, this fragmentation can be applied to a mixture 
of products, and in some cases it is possible to use these mixtures directly in order to realize the 
products according to the present invention. 

The present invention also comprises peptide derivatives mentioned above, which are, 
however, obtained with racemization, as well as peptide synthesis of these racemized derivatives. 

The racemization results in certain peptide sequences and is of interest because these 
molecules can be oriented toward a pharmacologic activity for specific activation of the 
melanogenesis with stimulation of the tyrosinases and of melanosomes. 

The complexes according to this invention, the peptides as well as the microparticles such 
as those defined above, can be more specifically utilized in dermatologic compositions for 
external topical application in combination with an excipient of a known type and realized as 
cremes, lotions, sprays, or in other appropriate galenic forms. These dermatological 
compositions can be also used in cosmetology as well as in dermo-cosmetology, in which case 
the present invention concerns obviously medications characterized in that they comprise a 
complex in accordance with the description above, or a microsphere and/or a peptide such as 
described above. 

The complexes as well as the peptides according to the invention display biological 
characteristics of an antiinflammatory nature. 
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of antiallergic and immunosuppresive agents with interleukins of the group ILl - IL6 - 
aTNF, and they can thus be used for a great number of therapies, as well as in curing and 
preventing agents such as those specified below. 

It goes without saying that molecules preserve a melanogenesis activation axis for 
stimulation of tyrosinases of melanosomes, which could be equally utilized should this appear 
necessary. 

The present invention also concerns a galenic composition characterized by the fact that 
it relates to dermo-cosmetologic preparations, in the form of solutions, lotions, emulsions or 
cremes used as an accelerator for skin tanning and comprising at least one of the complexes or 
peptides described above. 

Other characteristics and advantages of the present invention will become apparent from 
the description of the examples below. 



Example 1 : 



Preparation of Peptide Fractions from Porcine ACTH 

Fractionation was achieved with trypsine according to the SANGER technique. 

The effect of trypsine is achieved preferably with the Arg and Lys links. Hydrolysis of 
the fraction 24 AA terminal of ACTH yielded the following peptide fragments: 

1) 3 fragments of 1 A-A (146 < PM < 174) 

2) 2 fragments of 3 A-A (378 < PM < 425) 

3) 1 fragment of 4 A-A (PM 453) 
4 1 fragment of 8 A-A (PM 1280) 
5) 1 fragment of 1 8 A-A (PM 2302) 

Among the first 4 peptide fragments, only fragment 4 out of 8 amino acids corresponds to 
the terminal sequence of aMSH. 
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- 1,000 units of ACTH powder (SIGMA A 6303, 5 mg) are dissolved in 0.9 ml of Tris 
solution at pH 8.5. 

- 500 units of Trypsine (SIGMA T, 1005) are added dissolved in 100 ml of 0.05 M Tris 
solution at pH 8.5 (the enzyme can be dissolved extemporaneously). 

- The mixture is placed into a water bath, wherein the temperature is maintained at 25 °C 
for 10 minutes. 

- The pH value is adjusted to 4,5 and heating is applied at lOO'C for 10 minutes. 

Peptide fractions obtained in this maimer are separated by chromatography by using gels 
PHARMACIA G-25 and G-15. 

The difference in the molecular weights of these peptide fractions facilitates purification 
by chromatography through exclusion with gel Pharmacia G-25. In particular in cases of fraction 
4 consisting of 8 amino acids, whose molecular weight is 1 ,280 daltons: 

- the elution is performed with Tris solution at pH 7.5, 

- the collected fractions are lyophilized and analyzed by electrophoresis (PHAST 
PHARMACIA) by using an acrylamide gel. 

Example 2 : 

Synthesis of Peptide Analogs 

Derivative 4 was prepared with the MERRIFIELD method starting from a 
chloromethylated resin (copolymer of styrene with 1% of divinyl benzene). Boc-glycine was 
fixed to this resin with the GISIN method. The degree of substimtion is 0.6 meq of Boc-glycine 
per a gram of the resin. The BOC strategy was employed with the following amino acids: BOC- 
Trp(For), Boc-Arg(Tos), Boc-Phe, Boc-His(Boc), Boc-Glu(OBzl), Boc-Met, Boc-Nle. Reactive 
BOP was used as a coupling agent. The final deprotection was performed with the "Low-High" 
HF technique. The peptides were purified by HPLC and identified by an analysis of amino acids, 
or RMN with 'Hat 360 MHz. 

The compounds 3, 5, 6 and 9 were prepared by using a benzhydrylamine resin 
(copolymer of styrene with 1% of divinyl benzene) functionalized by aminobenzyl. 
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The degree of the fixation of the first acid amine (Boc-Gly or Boc-Val) was 
approximately 0.5 meq/g of the resin. The BOC strategy was used with the following acids: Boc- 
Trp(For), Boc-Arg(Tos), BOC-Phe, Boc-His(Boc), Boc-GIu(OBzl), Boc-Met, Boc-Nle, Boc- 
DPhe, Boc-Pro, Boc-Lys(2-Cl-z), Boc-Gly. Acetylation of the compounds 8, 9 and 10 was 
performed by using AcOSu, the peptide being fixed to the resin. Reactive BOP was used as a 
coupling agent. The final deprotection was performed with the "Low-High" technique HF. The 
peptides were purified with HPLC and identified by an analysis of acid amines, or by RMN with 
'Hat 360 MHz. 

The physical constants of several compounds are listed by way of an example. 

(3) H-Nle-Glu-His-Phe-Arg-Trp-Gly-Oh 
PF= 130°C, decomposition 

[a]D - 5 (c = 0.5 DMF). 

HPLC; column Ci8, 5 \xm, rate 7 mL/min, detection 279 nm, elution solvent TFA, 
0.1%/acetonitrile 77/23 v/v, retention time 28.8 min. 

'H RMN(DMS0-D6) ppm: Nle (3.77, 1.62, 1.24, 0.82); Glu (8.53, 4.32, 1.82-1.71), 
2.25); His (8.11, 4.53, 2.98-2.83); Phe (8.06, 4.47, 2.99-2.77), 7.25-7.1); Arg (8.23, 4.30, 1.69- 
1.55, 1.45, 3.07); Trp (8.02, 4.59, 3.16-3.00, 10.78, 7.15, 7.58, 7.30, 7.04, 6.96); Gly (8.18, 3.70). 

(4) H-Nle-Glu-His-Phe-Arg-Trp-Gly-NH2 
PF = 120°C, decomposition. 
[a]D-7(c = 0.4 DMF). 

HPLC: column Cig, 5 ^im, rate 7 mL/min, detection 279 nm, elution solvent TFA, 
0.1%/acetonitrile 77/23 v/v, retention time 30.45 min. 

'H RMN(DMS0-D6) ppm: Nle (4.76, 1.62, 1.24, 0.82); Glu (8.54, 4.32, 1.86-1.72, 2.24); 
His (8.09, 4.53, 2.95-2.82); Phe (8.09, 4.53, 3.00-2.78, 7.3-7.0); Arg (8.36, 4.29, 1.54-1.68, 1.45, 
3.07); Trp (8.07, 4.53, 3.16-3.01, 10.80, 7.19, 7.56, 7.30, 6.96); Gly (8.18, 3.67-3.54). 
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(6) Ac-Nle-Glu-His-Dphe-Arg-Trp-Gly-NH2 
PF = 1 10°C decomposition 
[a]D-31.4 (c = 0.35 DMF) 

Chromatography is performed in a thin layer (silica gel plates, 60 F254 Merck, Darmstadt, 
Germany): 

Rf = 0.10 (ethyl acetate 50, pyridine 20, acetic acid 5, water 10). 
Rf = 0.26 (ethyl acetate 40, pyridine 20, acetic acid 5, water 10). 
HPLC: Merck-Hitachi equipment, column SFCC Cig (lO/^M) 
22.5 X 150 mm, detection 279 nra, isocratic solvent TEA O.r/o/acetonitrile 73:27, rate 7 
ml/min, retention time 29.6 min. 

Analysis of acid amines, HCL 6N, 1 10°C, 24 hours: Nle 1.00; Glu 0.95; His 0.92; Phe 
0.96, Arg 0.92, Trp 0.88; Gly 0.98. 

(7) Ac-Leu-Glu-His-Dphe-Arg-Trp-Gly-NH2 
PF = 120°C, decomposition 

Chromatography is performed in a thin layer (silica gel plates, 60 F254 Merck, Darmstadt, 
Germany): 

Rf = 0.09 (ethyl acetate 50, pyridine 20, acetic acid 5, water 10). 
Rf = 0.24 (ethyl acetate 40, pyridine 20, acetic acid 5, water 10). 
HPLC: Merck-Hitachi equipment, column SFCC C18 (lOpM) 
22.5 X 150 mm, detection 279 nm, isocratic solvent 0.1%/acetonitrile 73:27, rate 7 
ml/min, retention time 30.5 min. 

Analysis of acid amines, HCL 6N, 110°C, 24 hours: Leu 1.00; Glu 0.93; His 0.92; Phe 
0.94; Arg 0.93, Trp 0.85; Gly 0.97. 

(8) Ac-Ile-Glu-His-Dphe-Arg-Trp-Gly-NH2 
PF = 1 10°C, decomposition 

Chromatography is performed in a thin layer (silica gel plates, 60 F254 Merck, Darmstadt, 
Germany): 

Rf = 0.1 1 (ethyl acetate 50, pyridine 20, acetic acid 5, water 10). 
Rf = 0.26 (ethyl acetate 40, pyridine 20, acetic acid 5, water 10). 
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HPLC: Merck-Hitachi equipment, column SFCC Cig (lO^M) 

22.5 X 150 mm, detection 279 nm, isocratic solvent TFA 0.1%/acetonitrile 73:27, rate 7 
ml/min, retention time 29.7 min. 

Analysis of acid amines, HCL 6N, 1 10°C, 24 hours: He 1.00; Glu 0.96; His 0.90; Phe 

0. 95; Arg 0.95, Tip 0.86; Gly 0.95. 

Example 3 : 

Synthesis of a complex containing a peptide conjugated with a polysaccharide element 

1. Structure of the Polysaccharide Element 

The polysaccharide element used in order to synthesize this complex is an 
exopolysaccharide secreted by the Klebsiella pneumonia strain of type I, coded here as DC- 15. 

This EPS is extracted from the culture medium after elimination of bacterial cells. After 
isolation and purification, the product is dried and obtained in the form of a powder that is white 
and very hygroscopic. 

Research of the structure of DC-15 made it possible to demonstrate that it consists 
essentially of a monomeric form comprising D glucose, glucuronic acid, L fucose and pyruvic 
acid chained as shown in the diagram below: 




CO,H 



CHjOM 



Glucuronic acid 
pyruvilated in 2, 3 



L. Fucose 



D-GIucose 
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The presence of acetal functions, enabling hydrolysis in an acid medium, leads to 
operations in a neutral or basic environment in order to avoid all degradation. These conditions 
result in important consequences on the level of the arrangement of the polysaccharide chain in 
the solution. 



Components 


% 


uronic acids 


01 7 
ZJ. / 


glucose 


18. 


methyl pentose 


21.2 


pyruvic acid 


5.6 


galactose 


4.8 


total nitrogen 


0.28 


ashes 


19.4 


H20 


13 


nucleic acids 


0.1 


proteins 


1.4 



2. Reaction of DC IS with Magnesium Chloride 

DC- 15 (0.102 g) is dissolved in 3 ml of distilled water. One solution saturated with 
MgC12 (3 ml) is added as fractions at ambient temperature and while stirring is applied. 



3. Reaction of DC- 15 with Chloride of Succinic Acid 

DC- 15 (200 mg) is dissolved in 2 ml of distilled water. 121 mg of Na2C03 is added to 
this solution, followed by 100 /ul of chloride of succinic acid. The mixture is maintained at 
ambient temperature while stirring is applied. 

4. Reaction of DC- 15 with Ethylene Diamine 

DC- 15 (100 mg) is dissolved in 1 ml of distilled water. 
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191 mg of EDC and 100 mg of N hydroxysuccinimide is added while stirring is applied. 
When the mixture is homogeneous, 1 1 1 /zl of ethylene diamine is added and the reaction is 
conducted for two hours. 

5. Co-Reticulation of DC- 15 and Soluble Starch 

Soluble starch (9 g) and DC- 15 are introduced into a 250 ml flask equipped with a 
stirring mechanism. 10 ml of a 3M solution of sodium hydroxide is added and stirring is 
conducted until a homogenous solution is obtained. 390 pel of epichlorhydrine is then added and 
the reaction is allowed to take place while stirring is conducted until a gel is obtained 
(approximately in one hour). The resulting gel is neutralized, ground with a grinding machine 
containing a propeller and the salt contaminants are removed by centrifugation. The suspensions 
obtained are then extruded under a very high pressure (1,400 bars) with French press. Three 
extrusion cycles are necessary in order to obtain a homogeneous suspension of particles having a 
lower size of 50 nm. The ultra-ground particles are then dried in a non-aggregative manner by 
atomisation. 

6. Acylation of Polysaccharidic Nanoparticles 

500 mg of nanoparticles dispersed in 10 ml of anhydrous dichloromethane are introduced 
into a 5 ml flask. 400 mg of dimethyl aminopyridine (DMPA) and 400 mg of palmitic or stearic 
acid chloride is added. The suspension is stirred at 37 °C for a period of 24 hours. The 
dichloromethane is then evaporated with a rotating evaporator. The acylated nanoparticles are 
then washed in ethanol (3 times) and then preserved in ethanol at -20°C. 

7. Incorporation of Peptide Derivative 6 in Polysaccharide Acid Nuclei of 25 nm in 
Acylated Form, and Synthesis of BVSM 

In order to prevent chemical modification of peptides incorporated in the polysaccharide 
nuclei during the synthesis stage after acylation. 
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the peptide was charged with acid nuclei acylated in advance. The examination was 
realized with derivative 6) of ACTH to determine 1 mol of ACTH for 2 mols of polysaccharide 
acid acylated by palmitic acid. After charging with the peptide, the phospholipid layer of BVSM 
[supramolucular biovectors] is synthesized by co-incubation with egg lecithins corresponding to 
200% of the phospholipids by the weight of the acylated nuclei. These nuclei are in fact a layer 
of fatty acids which is not that thick and allows charging with the peptide, but which also 
requires introduction of a quantity of recovered phospholipids that are more important to ensure 
the structural stability of BVSM. 

These BVSMs represent an incorporation factor of the peptide 6) ACTH by weight of the 
BVSM (46.6% of the weight of the acylated nuclei) with a 90% yield of the peptide incorporated 
with regard to the starting peptide. 

It is thus possible to synthesize the BVSM charged into peptide with excellent yields, 
which makes it possible to reduce losses in peptides due to synthesis. It is noted in particular that 
during each successive attempt, the initial quantities of the peptides have been increased but the 
yield was always 90%. 

8. Establishing a Phospholipidic Ring 

A suspension of liposomes is prepared by sonication in a bath containing 75 mg of 
lecithines hydrogenated in 10 ml of distilled water (30 mn). 1 ml of an ethanolic suspension of 
acylated nuclei was progressively added while stirring was perforaied. The resulting suspension 
is then sonicated in the bath during a period of 20 minutes. 

The content of pyruvic acid content was determined in the DC- 15 and in the 
polysaccharide nuclei. 

10 mg of polysaccharide is dissolved in 5 ml of HCl 0.1 N and placed in a test tube. The 
solution is kept for a period of 3 hours at 100°C and the temperature is then changed to ambient 
temperature and the solution is neutralized with 0.2 N sodium hydroxide. An assai of the 
hydrolyzed pyruvic acid was performed with the help of a Sigma kit based on a standard curve 
realized with samples of pyruvic acid markers. 
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Example 4 : 

Examination of the immunosuppressive activity vis-a-vis interleukin IL 1 
Utilized Test : 

Control of the activity of anti-IL 1 with Langerhans cells Thy 1 .2* and la* of the mouse C 
57 B1.6. 

1, Material and Methods 

Male mice C 57 - BL/6, from 5 to 7 weeks old, distributed in groups of 4 per cage, with a 
free access to water and food, subjected to a light cycle of 12 hours of light per 24 hours, 
received every day during a period of 5 consecutive days a topical application of the peptide in 
propylene glycol (a volume of 50 /jm), in the dorsal or aural facet. 

On day 6, the animals were sacrificed. This was followed by prewashing of the aural 
facet and by separation of the dorsal facet and the ventral facet. 

The tissues of the dorsal facet were immersed in EDTA of Na (0.20 M) for a period of 2 
hours at 37 °C. 

After incubation, the epidermis was prewashed in the form of an intact layer fixed with 
acetone and rehydrated in PBS (phosphate buffer). 

The CED (epidermal dendritic cells) Thy 1-2* la* were identified by double labeling with 
indirect immunofluorescence. 

The number of the cells per mm^ was determined by peripheral zones on the same surface 
for each epidermal layer. 

The CED "epidermal dendritic cells" carrying the marker la* were identified by using a 
monoclonal antibody anti-la*. 

The epidermal layers were fixed in acetone and then incubated during a period of 1 hour 
at 37°C in the presence of monoclonal anti-la* antibodies and labeled by using the indirect 
immunoperoxydase method (kit). 

After incubation during a period of 10 minutes at 37°C with a solution of amino ethyl 
carbazole, the preparation was washed in PBS. 
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The CED Thy 1.2^ were identified by double labehng with indirect immunofluorescence. 
The epidermal layers were fixed in acetone and then rehydrated in PBS. 

The tissues were labeled at the same time by mice antibodies anti-Thy 1 .2* diluted 1 : 1 00 
during a period of 16 hours at 4^0 . The samples of the tissue were washed three times in PBS 
during a period of 60 minutes and then incubated for 60 minutes at 37°C with goat anti-rabbit 
antibodies coupled to fluorescein. (Fluorescein was diluted 1:20 in PBS. The tissues were then 
washed in PBS before they were mounted as described above). 

The markers comprising the epidermal layers that were not labeled by primary antibodies 
were uniquely incubated in the presence of secondary reagents in order to provide evidence of 
eventual reactions crosslinked with conjugated antibodies of rhodamine and fluorescein. 

The number of the Langerhans la"*^ cells or of CED Thy 1 .2"" per square millimeter was 
determined in four peripheral zones of the same surface for each epidermal layer. At least four 
animals were studied in each of the groups. The concentration of the Langerhans la^ cells and of 
CED Thy 1.2* is indicated for each measurement. 

2. Results 

Table 1 summarizes the results providing evidence of immunosuppressive activity of the 
peptides according to the invention obtained from lots of 4 C57-BL6 mice. 

Already at the concentration of 0.1 ng, the peptides caused a decrease in the incidence of 
dendritic epidermal phenotypes of the class Thy 1.2\ and the effect was amplified at the 
concentration of 1 ng. In retum, the peptides remained under the effect of the phenotypes of the 
dendritic epidermal cells of the class la"^ which is advantageous as it does not interferes with the 
functioning of the immunitory cutaneous system and provides a demonstration of a specific 
immunosuppressive action. 
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These results also show that the peptides according to the invention, corresponding to 
fragments (4-10) of a-MSH have a more pronounced effect than a molecule of a-MSH (1-10) by 
itself. 

Example 5: 

Examination of Melanogenesis 

The difficulties encountered during attempts to obtain normal melanocytes "in vitro" or 
large populations of melanocytes originating in animal tissues maice it necessary for researchers 
to utilize tumoral cells of melanomas of mice. 

These techniques, which made it possible to acquire a better level of knowledge about the 
fundamental mechanisms, are poorly suitable for evaluation of said molecules of activators of 
melanogenesis. 

These tumoral cells normally secrete in an abundant manner tyrosinase, which creates a 
major inconvenience as it amplifies the results, in particular because these are compounds based 
on tyroxine. 

As melanogenesis is dependant on neuropeptides activating tyrosinase; a valid evaluation 
of this activation can be conducted only with melanocytes normal in a culture. 

A culture of melanocytes of embryos of amphibians was employed as an experimental 
model in this case, as their limbic system is close to that of mammals, which makes it possible to 
realize screening of different molecules with a significant statistics precision. 

Embryonated eggs of great crested grebe (Tritus Cristatus) were utilized. 

The melanocytes were of neural origin. They were prewashed during the first days of 
embryogenesis in the neurectoderm and placed in a culture in the BARTH'S medium, enriched 
in endoderm and containing the grown dilutions of peptides to be testes. 
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After incubation at 25°C during a period of 24 hours, the activity of the peptide 
components was estimated based on an assay of the melanin contained in the melanosomes, 
which was compared to non-simulated test specimens. 

The rate of melanin per cell was estimated direction in a confocal Zeiss scanning laser 
microscope (S.M.L. Zeiss) with fluorescence. 

1. Material and Methods 

The melanocytes are prewashed with the help of an automatic micropipette of an inverted 
Zeiss microscope, provided with equipment for cellular surgery. 

The embryos are immobilized in a manipulation chamber of the microscope in a 
physiological medium and nitrogen atmosphere. 

The prewashing is conducted with a precision, and monitored on a monitoring screen 
connected to a programming computer. 

The prewashed melanocytes are placed in the culture in a EARTH'S medium containing 
3.5% of paraformaldehyde for a period of 30 minutes ate 22°C. Washing is performed twice 
with the help of BARTH'S medium. 

The cultures are then placed for incubation into EARTH'S medium conditioned with 1% 
of an extract of triton from the endoderm of the embryo at the temperature of 22 "C. 

Dilutions of peptide hormones are added for cultivation by using 0.5 mg - 1 mg - and 1 .5 

mg per 50 

The culture is then allowed to be incubated during a period of 24 hours at 22 °C. The cells 
are delicately centrifugated with 300 g during a period of 3 minutes. 

The cells are then placed for rapid incubation into EARTH'S medium in the presence of 
isothiocyanate of fluorescein FITC for a period of 30 minutes. 

After washing with 3.5% of paraformaldehyde in EARTH'S solution and centrifugation, 
the cells are put in a suspension and fixed on microscope plates according to conventional 
methods. 
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The melanin essay is performed with an analysis achieved with a confocal microscope by 
using microscope Zeiss S.L.M. 

The measurements are conducted with an argon laser by using 488 nm and 514 nm in 
fluorescence with a 63 x Plan-Neofluar objective in a preprogrammed operation mode. 

Each individual image is displayed on a screen and stored on a disk. 

The rates of melanin per cell and the number of the treated cells and the test specimens 
are then printed out directly in the form of a graph with the help of a computer connected to the 
microscope. 

2. Results 

Table II indicates the results of peptide sample (3) tested and compared to the test 
specimen. The test specimen was a cellular culture in EARTH'S medium, not activated. 

Three series of the cellular cultures were realized according to strictly identical protocol. 

The doses of the peptide hormones were standardized at 0.1 - 0.5 - 1. And 1.5 mg. 

The rates of dopa-melanin are expressed in /ug per one hundred thousand cells. 
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Example 6 : 
Pharmacology 

Two products were comparatively tested for evolution of cutaneous hypersensibility: 

JL 641, peptide number 6, in lyophilized form 

JL 5, peptide number 6, in the form of a polysaccharide complex. 

1. Material and Methods 

Female C57 BL/6 mice, 5 weeks old, were divided into 7 lots containing 10 animals (5 
per cage) with free access to water and food, and subjected to a light cycle of 12 hours of light 
per 24 hours. The animals in the lots I, II and II received every day a topical application on 
shaved skin on the back of the mice of JL 645 lyophilized (put into a solution of propylene 
glycol) with a constant volume of 50 Ail and during 5 consecutive days. 

The animals in the lots IV, V and VI received JL 641 in the same manner prepared in the 
form of polysaccharide nanosomes according to example 3, coded JL 641 B. 

The following three doses were retained for each product: 

JL 641 : Lot I: 2.5 ^ig/mouse/day 
Lot II: 0.5 A^g/mouse/day 
Lot III: 0.1 /^g/mouse/day 

JL 641 B: Lot IV: 2.5 /.ig/mouse/day 
Lot V: 0.5 /^g/mouse/day 
Lot VI: 0.1 /^g/mouse/day 

The animals in lot VII served as a test specimen (they received only Ail of propylene 
glycol as a topical application). 

On day 3, thirty minutes after the last application, all the mice were sensitized with 25 fxl 
of DNFB (2,4-dinitro-l fluoro benzene in a 2% mixture of 4:1 acetone and triolefm) applied onto 
the dorsal region of shaved skin. 
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On day 6, the test continued with a new sensitization by the application of DNFB. 

On day 1 1, the thickness of the ears of the mice was measured with a micrometer in order 
to obtain base values and the ears were then stimulated by the application of 20 fx\ of DNFB at 
0.8%. 

On day 12, the thickness of the ears was measured again. The median value of the 
thickness of the ears was established for the mice in the lots I, II, III, IV V and VI who had 
received the products that were studied, and also for the mice in lot VII who received only 
propylene glycol. 

The percentage of eventual suppression was expressed by the following formula: 

T-E X 100 

T 

T represents the median thickness of the ears in the test specimen lot and the median 
thickness of the ears in different lots. 

2. Results : 

The results are listed below in Tables V and VI: 



Table V 



PERCENTAGE OF SUPPRESSION COMPARED TO TEST SPECIMEN LOT 
ACCORDING TO THE FORMULA: T - E x 100 
T 


LOT I 
JL641 LYOPHILIZED 

2.5 /.ig/mouse/day 


LOTH 
JL 641 LYOPHILIZED 

0.5 Aig/mouse/day 


LOT III 
JL 641 LYOPHILIZED 

0.1 ^g/mouse/day 


Left Ear 


Right Ear 


Left Ear 


Right Ear 


Left Ear 


Right Ear 


-31.53 


-32.50 


- 30.67 


- 30.63 


-30.14 


-31.65 
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Table VI 



PERCENTAGE OF SUPPRESSION COMPARED TO TEST SPECIMEN LOT 
ACCORDING TO THE FORMULA: T - E x 100 
T 


LOT IV 
JL641 B 
2.5 jug/mouse/day 


LOTV 
JL 641 B 
0.5 ^g/mouse/day 


LOT VI 
JL 641 B 
0.1 /^g/mouse/day 


Left Ear 


Right Ear 


Left Ear 


Right Ear 


Left Ear 


Right Ear 


- 67.66 


- 67.89 


-67.38 


- 70.28 


- 53.27 


- 55.66 



An examination of the tables shows that the activity of peptide JL 641 in lyophilized 
form administered by way of topical administration reduces the cutaneous hypersensibility 
reaction by about 30%. 

The same peptide in the form of microcapsules of nanosomes having a polysaccharide 
structure (JL 641 B) induced a strong decrease of cutaneous hypersensibility comprising between 
53 and about 70%. 

These results show not only a good activity of the peptide itself, but also a 
potentiaUzation that was not expected in particular when it is coupled with a polysaccharide. 
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CLAIMS 

1 . A complex of the type comprising at least a peptide capable of inducing 
antiinflammatory, antiallergic or immunosuppressant activity with interleukins of the group ILl- 
IL6 ' aTNF, wherein the peptide has a sequence with at least four acid amines derived from 
aMSH, whether said acid amines are present in a natural form or not, conjugated physically or . 
chemically with a polysaccharide element having a high molecular weight. 

2. The complex according to claim 1 , characterized by the fact that the polysaccharide 
element is a crosslinked polysaccharide. 

3. The complex according to claim 2, characterized by the fact that the polysaccharide is of 
bacterial origin. 

4. The complex according to claims 1 through 3, characterized by the fact that the 
polysaccharide originates in a strain of Klebsiella pneumoniae. 

5. The complex according to claims 1 through 4, characterized by the fact that it comprises 
a peptide according to the formula: 

X-Glu-His-A-Arg-Tip-Gly-Y 

wherein A represents Phe or DPhe, and X and Y are selected from: 

- acid or amino functions of a corresponding amino acid, 

- an amino acid sequence comprising no more than four amino acids, 

as well as derivatives of these molecules in the forms of salts, esters or amides. 

6. The complex according to claim 1 through 5, characterized by the fact that X is selected 
from HMet-, Hnle-, H-Ser-Tyr-Ser-Met-, H-Ser-Tyr-Ser-Nle, Ac-Nle-, Ac-Leu, Ac-He, and Y is 
chosen from among -NH2, -OH. 

7. The complex according to claim 1 through 6, characterized by the fact that the derivatives 
are selected from salts, esters and amides of biochemical groups inhibiting or blocking 
phosphodiesterases. 
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8. The complex according to claims 1 through 7, characterized by the fact that the 
derivatives of peptides are selected from salts, esters, or amides of 

- acid alcohols, 

- diacids 

- non natural nucleotides. 

9. The complex according to claims 1 through 8, characterized by the fact that the acid 
alcohols and diacids are selected from acids containing from three to six atoms of carbon and the 
acylated or diacylated derivatives from glycol or glycerol. 

10. The complex according to claims 1 through 9, characterized by the fact that the acid 
alcohols are hydrobutyric acids and hydroxybutyric methyl. 

1 1 . The complex according to claims 1 through 1 0, characterized by the fact that the non- 
natural nucleotides form a triphosphate group in position 3 with a -CH2 radical instead of -0-. 

12. The complex according to one of the claims 1 through 11, characterized by the fact that 
they comprise at least one sequence of partially racemized amino acids. 

13. A biologically active peptide, characterized by the fact that it comprises at least one 
sequence according to the formula: 

X-Glu-His-A-Arg-Trp-Gly-Y 

wherein in this formula, A represents Phe or DPhe, X is selected from among HMet-, 
HNle-, H-Ser-Tyr-Ser-Met-, H-Ser-Tyr-Ser-Nle, Ac-Nle-, Ac-Leu-, Ac-Ile, and Y is selected 
from-NH2,-OH. 

14. The peptide according to claim 13, characterized by the fact that it is selected from the 
sequences: 

1 ) H-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly - NH2 

2) H-Ser-Tyr-Ser-Nle-Glu-His-DPhe-Arg-Trp-Gly - NH2 

3) H-Nle-Glu-His-Phe-Arg-Trp-Gly-OH 

4) H-Nle-Glu-His-Phe-Arg-Trp-Gly-NH2 

5) H-Met-Glu-His-DPhe-Arg-Trp-Gly-NHz 

6) Ac-Nle-Glu-His-DPhe-Arg-Trp-Gly-NH2 
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7) Ac-Leu-Glu-His-Dphe-Arg-Trp-Gly-NH2 

8) Ac-Ile-Glu-His-Dphe-Art-Trp-Gly-NHz 

as well as derivatives of these molecules in the form of salts, esters or amides. 

15. Peptides according to one of the claims 13 and 14, characterized by the fact that they are 
selected from salt, esters or amides of biochemical groups inhibiting or blocking 
phosphodiesterases. 

1 6. Peptides according to one of the claims 1 3 to 1 5, characterized by the fact that they 
comprise at least one sequence of partially racemized amino acids. 

17. A microsphere, characterized by the fact that it contains at least one complex according 
to one of the claims 1 through 12, coated with layers of fatty acids and/or phospholipids. 

18. A microsphere according to claim 17, characterized by the fact that the fatty acids are 
weakly grafted and that the phospholipids are interdigitated. 

19. A medication, characterized by the fact that it comprises a complex according to claims 1 
through 12, a peptide according to claim 13 through 16, or a microsphere according to claim 17 
and 18, administered via oral route or injectable. 

20. A galenic composition for external topical application, characterized by the fact that it 
comprises a complex according to claims 1 through 12, a microsphere according to claims 17 
and 18, or a peptide according to claim 13 through 16. 

21 . A galenic composition according to claim 20, characterized by the fact that it is a 
dermatologic composition which can be utilized in cosmetology, as well as in dermo- 
cosmetology. 

22. A galenic composition according to one of the claims 20 and 21, characterized by the fact 
that it relates to dermo-cosmetologic preparations in the form of solutions, lotions, emulsions or 
cremes used as an as an accelerator for skin tanning and comprising at least one of the complexes 
or peptides according to claims 1 through 16. 
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